Compton scattering cross sections from hydrogen (yp --3/p) and from deuterium have been measured at four-momentum transfer t in the range 
We also present data for Compton scattering from deuterons, which has not been previously measured at high energies. The latter process provides new tests of the optical theorem and the VDM, and through comparison with the yp data, provides a measure of the isovector exchange amplitude.
The data were taken at SLAC by bombarding a l&inch liquid hydrogen or liquid deuterium target with a bremsstrahlung beam (0.0285 X0 radiator) and measuring, the angle and energy of scattered photons with a pair spectrometer positioned 40 meters from the target. Charged particles from the target were eliminated by a sweep magnet positioned 24 meters from the target along the beam line to the pair spectrometer.
The pair spectrometer had a converter (0.044 X0 of copper, 10 cm wide X 13 cm high) in front of an 18D72 magnet with a 6" gap which was oriented to bend the pair Data were taken at various angles from hydrogen and deuterium with the converter in and out (out/in rate = 0.15 rt 0.01). The empty target rate was typically 5% of the hydrogen rate at the larger angles, and as high as 30% at the smallest angle.
Other corrections included trigger deadtime (< 5%), hodoscope deadtime (< 2%), multitrack events which were not decoded (< 13%), y absorption in the target, helium bags, windows and air (8%) and the normalization as measured from the 0' bremsstrahlung spectrum (4%). After including the spectrometer efficiency, spectra were obtained for each data point, one of which is shown in Fig. 2 . with r" -cyy; and (e) a variable flat background term describing chance triggers.
The end point energy was allowed to vary to account for any spectrometer energy miscalibration. These processes were folded with the bremsstrahlung spectrum, the e+ and e-straggling in the converter, and the spectrometer resolution. with the optical theorem and the dispersion calculations, neglecting f2, is shown in Fig. 4 . Our data give approximatera 10% upper limit for the f2 term (2 standard deviations).
In the case of deuterium, the data show a sharp forward peak from the coherent deuterium scattering with an incoherent part which remains at larger t. The deuterium cross section, ignoring spin effects, is given by 11,12
where ao, al are respectively the isoscalar and isovector t-channel exchange amplitudes off nucleons, F(t) is the deuterium form factor, and G(t) is the Glauber scattering term. For hydrogen, ( do/dQH = / a0 + alI 2. We have used F(t) = e 56t at small t obtained from electron scattering, l3 and G(t) = -0.069 e -Bt/4 +O.O07e -Bt/2 s from the calculations of Ogren, 11 withB= 7.8 GeV2.
The ratio of deuterium to hydrogen can be expressed by two unknown parameters and from the combined 8 and 16 GeV data, fits to the D2/H2 ratios vs t give, for 3). We can conclude that the VDM prediction is at least 20% below our w cross sections. Using the measured p cross section from deuterium at 7.5
GeV 15 and 9 GeV, 16 and assuming that o and 4 production are equal from neutrons and protons, a VDM prediction can also be made for deuterium at 8 GeV. The VDM discrepancy for the deuterium case is similar to the hydrogen ease, as shown in Fig. 3a .
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